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USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new compound, o 

suitable as an electron transport agent and useful as an •'••J^'v^*^ 

electrophotographic photoreceptor used in an apparatus ^k^iJ-^ }r 

for forming an image such as an electrostatic copier, a 

laser printer or a plain paper facsimile apparatus using 0 :0 . 

the electron transport agent. 

SOLUTION: This compound is represented by formula I . 
(R1 is an alkyi or an aryl; R2 is an alkyi, an aryl or 
represented by the formula 0-R3; R3 is an alkyi or an 

aryl) and, e.g. 2-oxycarbonylethyl-3-phenyl-1,4- . .yr^ - 

naphthoquinone is cited. The compound represented by 
formula I is obtained by reacting a 1,3-indanedione 
derivative represented by formula II with a bromoacetic 
ester represented by formula III, synthesizing an acetic 
ester derivative, then isomerizing the resultant acetic 

ester derivative in the presence of sodium hydride and ^ ; 

further oxidizing the prepared isomer (when R2 is ci|^GW|^|^'^5. ^ 

represented by the formula 0-R3). The compound 
represented by formula I is good in solubility in solvents 

and compatibility with a binding resin. When the compound is used with a specific electron 
accepting compound having a specific redox potential in combination, the sensitivity of a 
photoreceptor can further be improved. 
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(14) 



#r^^9- 15 115 7 



25 



R02. 




4|^CH=CH^CI 



26 




929 



(GG12) 



[0 14 3] (iC-l^. Rs28 :j3<tt;^R^9 fil^— ^Sfcti V, 

^Tt^oT, r/w^^eywS, T/i^^^z^mktzn 

) \. . : 

^jiix.r. ^i-^^/i^, y^^-yi-. t'v'/^. Kt^v-/!-'. 



[0 14 41 mMm^^t\.X\t. tLh7L\t^:^=-f\^s 

y/K ^r^/y^K -ry^ryy^K -r^yy'y/^. 2 
H-^r^^^/y/K t^'^yy/K hyrvy/i-. 
y yi-, tf y ^ij^jv, y s;^/!^, t"^ y 

3 -^/i^jj^ y ^/i^4^yy. y y /^t^^ ^'^^ 

[0 14 5] iifSBtCgmLT^ J:V^gm^^ LTJ^. 

(OT/i^:¥/i-S. ^^isi-^-eorA-^i^i^^, ry— /i' 

^tf fcti^o Ai . A2 ioJ:tJ5Cpi . Cp2 >.Cp3 

^ (2 1) - (27) fo tf P> 5> o 

[0 14 6] 

[{be 01 



(15) 



¥fmW^9- 15 115 



27 




R032 

(21) 




*^S,. ^#^jK^b7K^k^/cj^Jifa-jK:^^ (26) . 



28 




30 [0 15 0] ; 

[{b6 1] ... . . ' 

I I (28) 

(p 15 11 x^m^ti^^^:tth\^mmm^mm:t^ 

[ 0 1 5: 2 1 R839 ■ y r'/yM't. 

. 2 -51/7:^/1^^ 3 >f TTiP/kv 1 fvPT y /p." V 2 - 
-<>^7^:=:/l.; 2 — ^^ir-/v^<^>^^§c;55 2 8 COT/l^ 

[ 0.15 3 ] BiIfaRs^? -<^-^:<^^^^ 

,50 ;^iif u^^, uVs ii'ur^^ y f i^v^co^ 



(16) 



15 115 7 
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[0 15 4] ^yhR833 f:i:j3v>T. -< Vif ^ ^-g^ L 

-r^Ky/^-. iH-^rvKy/i^. -<vy7h:^i^:>^y/K 

-^^^ h y V^:=i/l^, :7 :r.-j-i;^=^/u^ y=jL/ :^i^b:=iyW V 

[0 15 51 iiiaR833 t^:y;:^ymt(Dm^icx^m 

yw. :7y/u, t^ny^K :^=^-y-:/ y /i-. ^y;^-^f-v'y 

^ry^yyi', y^r y y /u, ^ i^y'y yi-. 
y y h y r y y /w. h ^ y y /v-. y 

yy/u. -<vy::r:^-y-yy/K -o-y^ryy/K ^/ 

[0 1 5 6] Jif|2Re35 ^ Rg37 \c^\,^xV2{^(Dm^ 30 

«;d5fc(-fbtt. 2m<oj^mmmtjKmmti.xn. y=c 

-^:7^i>:;:^, ^o^-^^Cy i^^^^^s^ff btt . 

I 0 1 5 8 1 HUISR838 ^^>i>ri#i;i?5^ 



30 

h>'w-r v^v^Ml^-^ t'^y y >-^M3f^'. .^^-^^ y K 
[0 15 9] *fc. ^Lum^(nnM^^n\x. mm<nm 

'<:^iy\\:MA^t^^, S-S-S. 6 e V<7)t>t7)^<56ffl-r5:i 

-^^^n. :i:«s:Wfc:f:i><;t->'^km&*5 4. 8-6. 6 e 
1#{C5 . Or-^S. 8 e V(7)®!S{;i$>5m^^^^*J^ 

^(CGl) T*^^ix^XMM^M:7^n vr::^>, 

(CG2) x^^f\.^:^^y,^^ =:.}\y'y ^ ui/r =^:y'm(oy 

^5?niyrn>'^Mi|sf, tijfa-jg:^(CG3) -c^$tt^--^y 

<!: < fC-«S:^(CG3a) : 
[01611- 
[{1^6 2 1 




V (CG3a) 

[0 16 2] R«^° . R84I , Rg42 :^ir;tR 

^=Hso . . * '['^ 

; [016 31 mnm^m<Do i,mmy n i^r ^v^® 

U^»ji-e^5o ir:^i^typ:^tiiyr 
'^i^^M^f^r itria^fiS:^!) ■t'S^H^-t^b^ K%y , 

\zimm-t^ :^ t tix^ So; :^ " ' 

' [ 0'*1 6 4 1 -^tl^'V V>^|@SH-ti. . 

'^y i^^M5f5|'(CG3a)ifi; xm^ti^^y^ 



31 



(17) 
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t^^ v«.^U'>--:/^ :x.^Uiy-T^.D 

— ;j^'^>— h\ .:^Ky r y h • 4^ y.>^/i^.i>v, v^ryyu 

mm^^. i^') ^—i^mm. :r.if.^iymm. 

mm. ^^«ccn;jf:^'>T;^\y ^^-h. b \>^>-r^ y 

1 S*fcfi2 ffii^_b^^^ LTffiVN^ :i ^ 

flc, ;^^U':^-r^ y/V'^^a^ft:. 7ify^>^-r/K r 

[0165] i: < «c:-«^(Rl) : 
[0 16 6] 
Ut6 3] . 



HOR' 




[ 0 1 6 7 J [^*, R'^i *3 ctt/R'-2 lil^-^/cfi^/^ 

1 -^,4 to^T/^:^/vS, ^r y — /us^ijsifiT^^^^^^^ 

) r^^^tb^ v?fc Kn^^vr^b-^.fey — «^(R2) 

[0168] i . ^ .40 

[fb6 4j r . 



|cH2)b 

[0169] R*-^ ^XrjR^^ fiP-^7^cfiM/.C 

oTg^^iac2--4coryW=^u:/SS:^L. R^. R 




r12 



(R2) 



[0170] 
[<b6 5l 



Tins 



.1-17 



HOR 




(R3) 



^>'^orJK^S:2'-4<^)r/^^u>-S^^L, R'^»5 

10 17 2] ±fa5i^y^;^Xyl-«t5iH, Jl 

^\±mmi^^<omf&^t^mm^;^^tx.:k.hth^^m^ 
. 1 0 ^f * L < II 3 0 ^/i-roJi^Ji. 

J:t)W* L<ll5 0^/U%i^±T'fc5o Kciar>^>f[: 
[0173] ^fc. ±ia>K-y;ix#/H»ag«. > o CI7J^ 

/uAff*. 2 ox:xm^\^timmi^m^K o. 3 d i / g 
i^ih. ifk'L<no. 4d \y &i^^±xh^(D7!)m^\J^ , 
v\ mm*&&^^o: 3 d ixe^mxji't. M^t^^^mm 

ptmm\^^j:^<ox\ iSKtta^dsa. s d i /gji^i±tc 
;Ky:3i;^7^/i.^^fi^ ^^mmmm. m^mm. m^m 

[0 1 7 4] /^*5v ,v^t: Kn2.=?^t<<t;^4^^;^i-BillB--^ . 
^(Rl)7r(R3)l-i9y^T. SRr* . R^.^v R*^^ . -R^« . R 



(18) 



#^5p9- 15 115 7 
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y yw, 4' y /i^ : :7 zn ^ y /u, *:^ ' r >^ k y 
mt br (1. ^ x.ii^y v'yu.v^>'Xb: K y by 

[0 17 5] ^7t: -fl^^(R3)(CjoV^-CSR'-i9 R 

r2o tcis^-rsj^^ifici— 1 o<or/u^/ws^ b-cii. 

^(Rl-l)r**^HS 9, :^9— [4- 

10 17 6] ^ ' 

nb6 61 

HOC2H4C 




C2H4PH 



(R1-1) 



HOC2H 




'10 



*t%'-^l7:i7^I JiiSv^'BH^u :^<ix>fi:^igj^ ai>^ ' 



34 

r titcPH^ $ tL/^ 1/ ^:^^rc ^ ;t , ^ (R4) T'^ ^ ^5 7^ V 

^(R5)-e^$n^ 2, 6 - 
>^ u i<^:!!7 /i-Ti^ . ^ (R6) "C-« ^ H S x U.y ^ /U 

[0 17 8] 
(^L6 7] 



O J V o 



-0CH3 




HO-6 



K)H 



(R4) 



(R5) 



(R6) 



ji^VV:/y =3— 1, 2— >^cry'?>'v?>j-'-/K 1. 
3 ->^C3y^Vv^:^— /l^, 1 , 2 -y^^Vv':^— /K 1, 
3-y^:yi^^—J\^. 1, 4-y^5^^^v^;^— /U, 1, 3 

1. 4— 1. 
5 — vi;^:^— ^<^jltfl»i^i5^ y =x-/i.^, 1 • 
l-bf>^ [4- (2 - 1 KnarV^ni h^rv^) >:iii=:yv] 
- 1 -:7:3i:=i/V:3i>5'>-^ 2, 2 - If ^ [4- (2-bK 

[4- (2 - t.^h^'^^J;:^^ l^A"^^^^^^^ >^y^:7;:t- 

^^:d^-e#^o ' -■ ■ ^ •■ ' \ ' ■= 

Io>l 8 0^ <i:< f;i»S?^^^-^/^^^-b^ 

;^y 



[0181] 
[^k:6 8l . 



(19) 



*#naq^ 9-151 157 
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HO-Ct-C-OH 

H2H2 



(R7) 



HOC2H, 



Ct-^^-OC2H40H 



(RB) 

[0 18 2] ±ti^f&^^mm^^itXyt^])::^:^y'/\^m 

10 18 3 ] ^un^v^^y^y'/umm^. mmm^m<^ o 

ib^y^ S tCil, -ns^ (Rl) - (R3) ^> 

biSf^tL^'>nc< thim(Diy\i h^n^^iyit^mii, m 

m^(Di^:^—/\^f^^<D 10-95 ^/V%T-fo^ r t 

[01 841 ^ti. m^^t. i^fc.KP^^r'Wb'&il^CRl) 
- (R3) ^^tj^.i^:t—/Uf^^ t ^^m^ L7t ^ y ^;^-7^/U' 

fflr-l 0:^ (^nn;J>y^AitiOffi|®aST-2. 5,d 1 / 

2 ,. 5 d i Zgi^JioliPS^^^:^-f^ii55^^cojt?y ^ 

Ji^>'^-6.cp-C<OS|5S*&Sil:^^(C2.. 5d l/ga±tci- 

[ 0 1 8 5 ] i^-^ yiyT^^^^ h^a-i^ 2-o<D^ yi^rt- 
-r.f, 2, 4-hy,v::<v^<y'>r^— 2. 6-k 

3 — r yv'-:^^— ^/i^- 3, 5, 5.7-.Kyx^ 
[0 18 6] ^y^y^x/^^BiirSJCS^-frSi^-f y v-T 



36 

:^y'ji-mm<D^/umcMLx. m^o, 5-1. sfs^co 

Sill, »*L<liO. 8 — 1. 1 f^<7>ffiIl;5WiST**> 
f*:g3*5j^;*^H5o ::coi:^, Tjf y^XT^yutStflgqajc^ 

t^^tiisb. mm±{^t\.x(Dmmm. mmm. :tfy:^m 

[0 18 7] -baiLfc®#;i:^JcSJc*3V^r'i:v^/^bt^S. 

J^MiS> v^r v't*;5^v'iJ' D [2, 2. 2] yt^^:^^ h 
"Xc^fLTO. o i^/ui^T^ »*b<iio. 001 

[0.1 8 8] KJS^nmm^m<D±m\^ti:^ i) ^^^y'jum 

30 nn^V'if >^^fflv>:fc:^^. 1 3 0— 1 5 0t:<O|fiffl-e 
[0 1 8 9] ±7^\.fcyi^ !) =i:-:^9'yi^mmpmW^&m^^, . 

[0190] ^ . v^ t K o ^iyit-^^ki): 

mm^(oi^iF:mn 2 mm^&x 0,5 d .1 / g ) 
-T?. a;^:T-^ 1 o:^ss (mm^&x2. sd .i/g) 

.50 ttfi^dSQ. 7—1. 5 d i /gCOS5»^S<07Ky ji-J^'T^ 



(20) 



^mW^9- 15 115 7 
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38 



[0 19 11 ^»Sbrc5J^y^:^7^/^«»fliJl-te:6«)lc5^ 

^^X^^(Oi^^^-r^Sy^^\i^'if\^^'r^^m(ryyS.t^. An 
alysis of polymers. T. R. Crompton , Pergamon Preiss 

W5m^<>\^^xwm-^. m^M(^m^^«^3tf*^^# 
[0 1 9 ^\ wmm,(r>m%^^^^^x\i^ i^mm^ro 

b saSptc^r u-GSi^li^Si|*i 0 . 1 -50 SftgiS. 

^ b < (*o i 5 3 0 s»^<z)#j^'csB^ $ m^tt 

jH^JJ^S^ 1 0 oa«SP. $?^ L< fil 0-8 Ofift^ 

(nn^xm^^H^o ^ti. jE?L«ri^JJi5-5 0 om 

saJr b < 2 5 - 2 0 0 ma^cotij^-cia'g''r 

:^J|g 1 :0^ 0 S*af^>pr UT 2 6 -'5 O O fiiijFP, itf^ b 
^ tt^3^^0 - 2 0 0 S»^l:^^ i^'ji^ig^'Cfc^b^-^ 

^^mm\:^^'kmmmmi6o^^ o. ; i— 
4 oaftss.^ »i b <'ri=o\ 5 -^ 2 ofis^aj'cia'a'-f 5 

'\m^W^¥^itz:^x:'mM^^^ 

0 19 5 1 a®M^^if*:{;ni3vv-xr^«^^^ 
:[ ^hm'^''^'^Xo.[6% LJx:ii3 0-^5 1)'6 



#»^)g«8tJiil OOfiSSBtC^bTO. 1-40^4 

^i-x. mi-mmm^^mmm i o o ms^t-^ br b . 
5-'5ofiagB. »:ib<jii-'4 osaasr-iB-g-i-s 

[0 1 9.6] m^mmm^m^^^m.'f'Wi^mtf^mm 

\f^mmxm^(r)p\^xmm^^:it^-x^^^)K ^mm 
10 ^ m^m^mx±]^fcmm^^^ii^^^x^^ ^ o 

tc. fe^1^J3i l.O Ofift^tC^bTm-T-^ii^^PJ^ l 0-^ 
5 0 0 aSffi; ^ff * b< H 2 5^1 0 OUtiiccf^i-g^neiB 

ommm^ny^xo: 1-404*95. »*b<fio. 

5 — 2 OS*gRr-iB'g*-r^co;65ig^'e^5o 

[0 1 9 7]^;rc. mmmcom^m(Dm^^^. rnMrn^ 

MTli^O. 0 1 — 5 ^m^S. ^!?*b<(lb. 1 — 3//.m 

ss-efet), a:i5flSiiiS3i5 2— 1 ooMm, $f*b<{:i 

20 5-5 0;img^r*fe^o^BM^3t#:JCfeor{*v 2^ 

^5fe«^^#ti^|ja^ i.^j:\^mmxy<v rmmm^tix 

I 0 1 9 8 ] J:i;^^jiMc0^^7feji(Cfi; 

[0199] ^m^fe. ^3teM<o^g>^]^±^ii:^yhie>f3r^ 

. : ' ^(b^^ T^(7)— ^^(ETij ^(ETi2) -c*;^^^^b 

^ [0 2 ool •. ^-^ '•■^ ' • ■ 

: •■[^1:6 91 •■•^'■•-^• '•v -y-r - 



♦50. 



(21) 



^mW-S- 15 115 7 




40 



[0 2 0 11 (^'f. R«> . R«2, R«3 _Re4 
[0 2 0 2] - 

[{fc:70l . . 




NO2 NO2 
(ET2) 

[0 2 031 (^*. R«6 fir/u#yVS. R«7 fi:e«IS 
.[0,2p4;i ,0 . ^ , • 




#\ «-R«8,:^J:tKR<^,ttS/^oTV>-r^^ , v.. 

[ 0 2 0 61 - V . ; . - . . 

■^•['fk7r2 y _i: V ' ' • >^' . • V .X 



40 




(ET4) 

[0 2 0 81 
Ut7 3] 

O2N 

(ET6) 

(0 2:0 91 (^^, R«" JiryW:^>'WS^^b, att 

[02101 
[Yb7 4l 




3612 




e13 



[0 2 1 1 ] (^^. 



[ 0 2 121 ; : :: 



:»e14 




(ET7) 

[0 2 131 (^ff. R«>< liTk^l^^, 



(22) 
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[0 2 141 

Ut7e] - o:.. 




e 



[0 2 i 5 J {^^^ 
[6 2 16] \ 

[ft:? 7] . 



(ET8), 

e i'-' 2<oSIS:t^fc «o ) 




(ET9) 

[0 2 17] R«^6( is^xfR^^'^-'' ]^m—^tcn 

;«7yP7K:=i/w^^^-ro V io J:tJ^ e 1-- 3 (DM^X-h 

[0 2 18] : V 

[^b7 8] : 
CN 

[0 2 19] '(^4^s.-R"»$_ fe^^^ 'ilfpl—^ycif^ 

[0 2 2 0] 
-[ftf7 9]- 





(ET1i ) ^ 

R«2o 'ttr^^ys> 



NO2 



[0 2 2 1 1 . (^fp 

[02221 ■•■^ig^^^'^^; ■ 



10 



30 



42 




#^¥ 9 - 1 5 1 1 5 7 



,e21 



[0 2.2 3] (^^'^ R,«2» fl^^i^^. r/l-^/um. 

"7:ylkit^^. xh^i^Ty^^uv, 2, 4, s-h 
[0 2 2 4] ±iE^j^<7)m^«iiiis«Jfii*5v^r. r/u^/w 

"::^c2^pi ^/P, :7yw:^py ^/V-, 3— Kt^^/i-. 2^^ 
cuczji^/l', 1 — :7yU':^n^^/U, S—^auytm' 

2 — >^n^:7'n t^yV, .1 — ^ cr 0:7^0 If/K 2— i^' 
n n - 1 - y^/\^:3L=f'/v^ :\ —-T^ti^— 1 — p^^/Ucn^ 

4 - 3 — h*:/^/^, 3 - u S ^ xj 

o - 2 -7« ^/^:7^n fcVi^, 2 . 3 — 2-y^juy^t2 
tf/i', 1 -:7yW;t;B- 2-^/^/1^:7" 13 e/w, 2- :5^nn 
— 1, 1 — ^/^:i^^/^, 2— 1, 1— v?p< 
^/Ucc^/K 5 -z/iii^-rse^'^/^^ 4 — n n'^:^v'/^ 

[0 2 2 5] fzt±i-^^17^ 

y v^:=.>K y y:t^^y y >k ^rV y 

y ^rV y /p.- ^ ^ y 2 h - >f ^ ^ >^ y 
/K tf^y'y/K hyry'y/K 7^ h^>^y/vj fcf^^i 
/u, tfy v^/K e-<y>?yK t'-^^ y v^y v 3^-^^W7j^y 
^^/v J^^ y y , ^ r y' y /wi if ^ tt^; ■ 

[02 2.61 ^,tisiiipsi:i^x: t t'^f^^ ' 

. <DT/u4/PS. J^^IS: 1 7r >6j^T/V=' T y rr/w 

s^wi-^ ^ cofes^^ir 2 i 6 (DT/i-^:=^/ummf)^ 

^y^/K >r>'v?57A, X^iyiy^ 



43 



(23) 



15 115 

44 



[0 2 2 71 agmi4S(*ll'>- hik. K7i^*t^(Dmtt 

h i^:^-:^-h^^^i:xm'^^^m.m^^m\^^x^ 

[0 2. 2,9 ] , , . ; . ; 

. immm] ^:iTA;i^^m^y ^^&L mmm. ti^mm}:^ 

1 [ 2 - :t^->:Jtj/\y^z^/Uztu^ju- 3—7 31 n/u 

3. rd:j<:^^P^^A « A ( 1. 8 4 m m o 1 ) . ^ . 
i^A?., 4 g (6 0%v -1 8 5mmo 1 ) jfcSr^Dx.; :? 

>'7i^2 5 Om 1 ^J!nix.;fco . J 

-(3 6 8riim6j;) S:J^o< pSTLfc^/.^S^i^v so. 



^^(om^. it^<om.m7^mm4oom\^izm^x^^ 
^mrn^-^. z(D'^^^. mr^my>*^^mzf^;b^x7ki!9c. 

d)^><^.R3 ;5S:3i^yU'ST-ib5^^/U- 1 . 3-v?^h- 

2 -:7:n.::i/u>r >^:x- 2-r-fe7"— h (qxa4 6. 5 
. g/itX^8 2%) ^^^LfCo 

[0.2 3 1 1 o^'fc. ilffltl^^g^jggLfcS 0 Om 1 00^2 

31— >'i;>oy>'- 2 -r-tTT"— h 4 5 g ( l4 6mmo 

^blf-hy 5^A5. 9g (60%. 148mmol) 

7 t Ko >'7X2 0 O.m I iSrAa^^Tco 
(0 2 3:2-1 ^LT±ISSJRS:. iliffiT-C3^ra. JftK. 

mcfj:.^^x?i^mi^tz^. y—/l-:^>h¥^^^^B^m{. 

X, tfrlB— ^^(le)^(DR3;4S^^/V'S-Cfo5 1, 4- 

z^)V^y^u:y (11X43 6 g, IR^8 0%) ^-g-j^JcL , 

[0 2 3 31 o#*(C, 5 0 0ml <DH^|>'^>?.=itc:. ± 
la 1 . 4 - Ku v'- 2 -^^^^^JiV^z^}\^:sL^fV 
-3-:7 3i^yP-^:7^ u:/3 5 g (ll4mmol) 
i:.. g?-fbffl2 6. 4 g. (1 1^4 mm o 1) i/xmi^ 
/WA3 0 Om I h-^MTLX^ m^TX^^f^^ t^<^\. 

HUT. Btria^cio-i) xm.;^'ti:bmmit0m^m^\.ti 

(i|XS2 9. 7 i&ms 5%) o w9^^4^.cpi»4fi. 

2 [2- iy:^ /U7^:=^/UX:yi^/U- 3^y=rLz:z 
7^-1 , . 4 .T->:7: h^/ l^CO:^^} . ] 

mrlE— ^^(lc)/^OR3 /s^>^i^/u^r*^^>^n^g^^ 
^>'ixyUaix^7-yW.8. 4^ 3 g ( 3 6 8 mm o .1 ) ^mm 

i.itz,'b^^\±i -^.^mi t mm\zL:X^ taia^(io.-3) 

^7^%) vv^:\ ,: '\,.'y\\ ' ^ • . 

.[ 0> 3 51 ico^^^piSt^tt 1 2 2^12 3t:-C*> 

^^ms 1 3 - 7< ^y>'- 2 -:^=^- ^yu^>' 

^S#K^f^/^J^>^f"v'W5 0 g (3 3 Ommo 1) i: , 
fc'p^^^^o-^/W^^^T^/V ^ 3 g .( 2 3 p mm o 1 ) 



45 



(24) 
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46 



fC/TkiftT, Ti^mit-r- h y ^ A 1 5. 8 g (3 9 5 mm 

4*. nmi^^-^ h^yy (TLc) izx^^fic^^i&mL 
[0 2 3 6] Kft^mTm(r>Rjtm^^mmyi<i^m^.^\^^ 

smmu^(o^Wyxi^&mm\^x^muvx^ 

(teas 0. 6 11X^6 5; 2%) 'Jr'^^tfco 

10 2 *3 7T orj:i: ±fa2 --<:/y'>f /i^T/nt-j^Vgfe 

ai^yU'3i^7='/l-3 0. 6 g (l 4 9mmo !) tg^g! 
2 6 0'g.^M;c'r 8 5t:-C*^ 3 O ji^m. ;6K j^LVhM, 
r<DjKlJ:?S^7K(c)!Hix.. ^kyi^xmmjSiii^^^^^t^/x^M^ 

T'ttmbv ftJi^^j-^ brffig^-^ h y A-c*K'i*u>^do 

^\.xmm^mmm^\^x. :¥h jy^^^t^m^BX^ 

^\ HMlS^^^(lb)q3(DRJ ;d5X^>uM-Cfe'5 2 
/V-- 1 S'^H' 8f 2 7 g (iDlft 8 , 2 -7 

g JiiX*3^5. 6%) ^^^U7t; ^ 20 
[0 2 3 8] o^t;!, _hia2-^^/^- 1, 3->r>^^ 
l^t^:^l^29, 4g (18 4mmoi) ^^mX.tlZ.t 

^mmit^m^m:m\.tL (iix*2 s.- e g; mms, e 

%) o ^C0ifcj7Jci^(^ej^(i8 3-8 4rr-feo^^7^^ ^ 

[ 0 2 3 9] '^fe0lJ'4-[2- (:^^rV:;?7/Wi<^H^^ 
^^7^:7 :r;;=iyW) -3"^-^ 1,1 ::^/P-i; 4^-;^^}.^^ 

><o^m - i ■ : •• -.^ -'^ - - 

^ 0 Ov^\ <D^:^yy::^^\^. :^>ft:;^ ^ l^V 2 0 0 m 1 30 
'ti-V"^^ l^y— /l^3 9V 7^ (3 6 7 mm o 1 ) 
:i^ti:*ft^5:l g 03 6 7 m^ T^H^T 

>r $^K7^5^' '8"g (3^6'7mmo 1 ) ^i^oK^mi^X. 

[ 0 2 4 0 ] > b r i 'k^mTmcM^iti^m o/t @# 
as^^^fti^Lfe^s^o^ m^i;B¥^ > 

^b-^ h V ^M. 7.. 4 g (6 6 %. 1 8 5 mm o i ) . 

. T'gm ^ ^ CI =^ ^ttK?^ bo^^^ ^ilJiTK^ h 



WLXRlt>^itfZo ^bT^JC:«^Tf^(Dfi5$r. lN(DJe 

m7i<^mm4 0 0m\ ^lc:^Dx.T^0%^^/±J^-fr. . -'co^ 

B%^. ^r^fg^^^q^tifc/^^^-eTK^bfcf^, zn^y '^ji^ 
:^^hnm^B^^mLX^ tSfa-te^(ld)*(30R3 ;6Sp->« 

^ h ^ 2 - y :r.=L/u4 ^yi^- 2 -TirT^— h (lRfl:5 
6. 5g. liX^8 3%) ^'g^/xJcbfCo 
[0 2 4 2) O^fC. SacW^S^JgEbyhS 0 Om 1 CD 2 

<yuyy y^=i{:i. JiiSp -^^71^:7 31— /p-i, 3-~v^ 
>^ 2-p^ji^7V'-r 2 - r^x^ h 5 4 g- 

(i4 6mmo i) t ^ ^mmi^t i.xmw}y<yy ^ > 
^mmi.fcTi^mit-^'hv^M.s. 9g (6o%. i48 
mmo^ 1 ) t^mk. yy^^^iH^'h^T^izm.^; ^itb 

fcm. r vv- ^ V >tf :x T-Mtfe l^./^hlizy =i;^7lc/^ b 
00. aft*7">7t Kci^^V2 0 0ml ^^Jt;P;t/Co' 

[0 2 4 3] ^bTJif2^?g^. iS^rr'S^ra; ;6^< 
W b T^/S ^ -iir/c:^ , ?K ^ , 1 ^^(Omm.i^UWL 4 0 0m 

ttt«IJte^^T'7KScb/cm. ^^y— /Wd^f>l?M^B^llb 

4^>f ^/I'Triiin/U) — 3— :7ai::^/U'-^:7^UV (itxS 
4 2. 7 g, HX*7 9%) ^^fiJcbfCo 
[0 2 4 4] 0#*(C. 5 O Om 1 (DHAy^;^:=»{C, Ji 
lai; 4-i^t Kn:^S/-2- {Jr^iyiif\^i!^=-j\^—A 

— :3LZ=^;V) ' — 3 — :7iii::^yl--:ht7^W4 2 g 
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dl) i/^^CI7^^>rWA3 0 Om 1 <tSr^-tT. ^tUT 

r-5^r«i> ^K#b/cm. ?S4^KWtBbfc-^flc^^.fei ■ 
b, fg^gffib-c^^^wm^-^feo- . 

- [02 4 5] •^bT^CO^a^$:in>$ry^yi.i5.e>^fe^^^ 
m bT. tufB^(10-5) "C^ ^ ttS^fS^b-g^iKlSrKjt b^t 

(i(xs 3 4. 8 g . 8 3 %) « r (n±imi(Dm^^^ 
\ 5 7 t:-efc<>ybo ^:*^yc:; JtM^mn6^^um^yi-< 
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[6"2'4 6 i rfe^fifei^Oife,^ 

"^^m 6 [2 — ^ >/>f /y- 3~yz^^/U^ I - 4 - ^ 

jl^SW^e^ScbTc 5 O 0 ni i <D 2 OP :7^i^ iiK:; .h&IE 
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1. 3 — Sr ^y:x>?;^>^4 1 g (1 8 4mmo !) <!:. 
^J^7. 4g (60%. 185mmo l) t^Mx.. V 

[0 2 4 7] -o^'{z±mmm^. mm-^^(if)'P<^R 

2 75^7 31— /US T^fc^^^*:^^/^:^^!-^^ K7 3. 3 g 
(3 6 8mm.6;i> Sr6*o<,9fgTLyb^. 

^(Dm^.' 1 N (Dmmy^mm 4 0 0 m \^izhz.x^^B 

g)4'<7>R2- ^573z^/UST-^5:l , 3 -^^-^^-^- 2--< 
:^y^jy^2-y:^:=^/y^>:'y:^ (iRSso.- 7 g; 
45 8 1%) Sr^^L.Tto 

[0 2 4 si o#-(d.:iM^i^^;g^^Lyc5 6 O.m TO 2 
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49 



(26) 



^mW^9-l 5 115 7 

50 



[0 2 5 7] kmm?^ 8 

;tr/^/K:=^/u><>i^/u- IV 4 —r-y. K^/ 3 ofiias 
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y^/i-~'4\ 4' ~-iyy=c.y^y>3omMiU't^mL 

[O 2 5 9] It^^JS; -4 20 

y^::^/i^-i. A—ry^h^yi^^cix^x. ^M^pe- 
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^if&:a^P>3 3 0ms e c. LyhB^^^-T'CO^Emfi 

m^mmtLvi (V) ^ Lraj^L/co ^<nm%m. 

m±VL (V) 755/h^i>{j^\ ig*(^«iS^ST-;fo5o 
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TC^fiiC-O. 9 4 V) 1 ofiSSas^^DDtr ^J^^ 
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[ 0 2 7 8 1 «x v^^/i-^aiffi^^**^ mmm) » 
mmm2 5 

10 2 7 9] ^vxz<Dm^m^^ mm^m^xh^T 
0 ox:x6 o^m. mm^f^^'^x:. mmi uTn(Dmn 

fcr5o»*FB^. M^v. ^n^'^xm^mmmmo^m^ 
[0 2 8 0] ^\^xz(Dmmm,^s ^mm.^m±m± 

tc, "f-f ^y'::^=^—hm{:ixm^V. lo ot:T*6 05> 

n^m2 6 J.-. ' : 

ai::^/Vr^ 1 , 4 -':^:7 h =^ / ^-J^ft^Xv tui5^(i0- 

■it:ztsk^}'±. mmm 2 5 41^^- bp '^ImS^I^ 

10 2 8 1 ] IIJfe0!l2 7 j ^ K I } J ; 

"m^^^^^ \^x. '2-:t4iy^n-y^h^^'^f^^ 3 - 
3) -e^ $ tt S 2 - ;^^f' v^:j?;y4siv^yi><i^ 

[02 82] MMW 28 : ^ ^ ; ; . ^t}| ; i V: 



/p-i, 4--:^:7 h^/:^i 0 0S*ei5^ft;^b:^cCi: 

10 2 8 3] ^^mi 0 

:7ziir^/i^- 1, 4— th:7 h^y >-{c{^c:;tT. mite^^O- . 

1) r-S^tb^S, 5-v^y^yW-3' , 5' -v^t- 
:/^/^-4, 4' -v^^'zny ^r/ > 1 0 o«*^^ffiffi 

ip as 4] iti5e«?y.i 1 ' 

:7zcri/p— i, 4 --^ h>y >tc<tx.r. Hfjia^(ETi 
3)T'^$ti5 3--:.:7nic:^/U'-i, A—ry h^y^i o 

0 mmu^mm i^ft^tj^m^. mmm 2 5t w\m\c l 
[0:2 8 5]. ±m^mmm^ itmm<Dm^^Mm^m^ 

[ 0 2 8 6 ] . ' :y.v3; ^ i 
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(CG3a-1) 

[0 2 8 9.1 X^m^tl^it^^ (I p = 5.. 5 0 e V) 

5fi.i:^Fl5^^fflurcr:irJL^^^i. mmmi. 3. 5. 
7 , itmm 1.3. 5 t.mmK lx. mmm^^m^/^ 

i^^^x^^iS^ (GENT EG) thSiO K^i^^^^S^a 

JEE^v1JC;^Tv •=t-fiOSi5j^+ 7 0 0 V I'CWWL^ it 7to 

[0 2 9 0] ^.L-C. ±tSI$®^«|OS3fe3ti^r•^i>5^^^ 
yX7>:/(^&fe3fe (3fe^fi[l 4 7 MW/cm2 ) 
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Ts' WIB5« (CG3ar D^-e^ # ti5s"^ V u>r®3jsf i p ;0 Sfi 

^.^i^m,i.tc :i:t ^i^n. mmm.2 5,~ 2.8 , jttss^j 1 

[0 2 9 5] . . 



56 

[g^7l 









VL 
(V) 


Il£ffi0)133 


CC3a-l 


10-1 


3 0 0 




CG3a-l 


10-2 


3 0 4 




CC3a-l 


10- 3 


2 8 5 


mmmze 


CG3a-l 


10- 4 


2 8 2 




CC3a-l 


3-1 


3 8 6 




CG3a-l 


ET13 


4 5 5 



[0 2 9 61 {{'f:y^j\^ytmmm^t^ (mmm) » 
^mm 3 7.38 

^fd. HiTl5^(10-5)T-^^n5 2 - (;^:^v'>?7/^7if-/U 
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